
 

Abstract—A microwave pulse compressor consisting of an iris, 

a straight waveguide section and a T-junction can be used in 

order to convert a long pulse with lower power to a shorter pulse 

with higher power. Provided that the system is designed 

precisely, a significant compression gain can be achieved. The 

duration of the compressed pulse is proportional to the cavity 

length, thus imposing a constraint to the development of mobile 

systems. In this work we present the circuit/transmission-line 

based design methodology that we follow in order to fold the 

cavity (while retaining the same electrical length) by using T-

junction turns. As an example, we design a 1.3 GHz folded 

compressor and we compare its performance to the 

corresponding one of a straight-cavity compressor. 3D full-wave 

simulations with CST Studio Suite and experimental 

measurements with the developed compressor confirm the 

accuracy of the proposed design methodology. 

Index Terms—High-power microwaves, microwave pulse 

compression (MPC), T-junction, waveguide cavities.  

 

I. INTRODUCTION 

ICROWAVE pulse compression is a rather simple and 

cost-efficient method in order to convert a long pulse of 

low power to a shorter one with higher power. In this way, it is 

possible to achieve very high power, even in the GW range, 

when this is not directly possible by a microwave oscillator or 

amplifier. Despite that this technique is well-known and used 

for large particle accelerators, such as SLED-II [1], it can be 

extremely useful to any other field application where a 

relatively wideband signal of high amplitude can be beneficial, 

e.g. long-range high resolution radar [2] or RF directed energy 

systems [3].  

Usually, the Microwave Pulse Compressors (MPC) are 

divided to active and passive, depending on the approach used 

in order to store and release the energy [2]. Passive MPCs use 

a dispersive circuit such as a waveguide section and require a 

phase modulated input pulse. In general, the dispersive 

properties of simple waveguides are notable only near cutoff 

and for this reason more complex slow-wave structures are 
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usually employed [4] to work at higher frequencies.  

The operation of an active MPC is somewhat simpler and 

does not rely on the dispersion of the medium. In particular, a 

relatively low-power source is used in order to inject power 

into a high quality-factor cavity and to create a standing wave. 

The cavities that are, usually, used for the storage of the 

energy are straight waveguides that are connected on their 

open ends with highly-reflective components such as irises 

and shorted T – junctions. As soon as the cavity is loaded with 

energy, an active element such as a plasma switch [5], [6] is 

activated and the energy is released. 

Provided that an active MPC is precisely designed and uses 

a fast enough switch, it has significant gain with fast rise-time 

and small precursor signals [7]. The duration of the output 

pulse is almost equal to the propagation round-trip time in the 

cavity [8]. Due to this fact, longer pulses would need 

inconveniently long cavities. For example, 10 ns pulses at 

1.3 GHz roughly need a 1 m long WR-650 waveguide cavity 

[8], [9]. This length explodes to multiple meters, when tenths 

of ns are necessary. Note that the MPC output pulse duration 

depends both on the group velocity and the physical length. 

Thus, even the migration to higher frequencies would not 

overcome the aforementioned limitation [8], [9].  

Recently, an interesting idea was proposed in order to 

reduce the physical size of an active MPC, while retaining the 

electrical length of the cavity. In particular, in [10]-[13] it is 

proposed that by using additional passive microwave 

components, such as waveguide turns, it is possible to fold the 

resonant cavity to a meander shape and reduce the size of the 

system. The dimensions of the waveguide turns have to be 

precisely selected in order to maximize the storage capabilities 

of the complex cavity. This scheme was used for an MPC 

working at 2.8 GHz made of cylindrical waveguides and T-

junctions [10], [11]. However, due to the intuitive design there 

is no guarantee that the overall gain that was achieved is the 

maximum possible. Such a gain optimization becomes a 

critical issue, since the increase of the MPC electrical length 

inherently suppresses the cavity gain [8], [9]. A simple yet 

effective approach to optimize the dimensions of a waveguide 

based MPC and maximize the cavity gain has been presented 

in [9], [14] and [15]. 

In this work we employ the transmission-line/circuit 

approach to accurately design Folded Microwave Pulse 

Compressors (FMPC) consisting of multiple rectangular 

waveguide-cavities. In Section II, we study the combination of 

two H-plane T-junctions in order to optimize the properties of 
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the corresponding waveguide turn. Then, in Section III, such a 

turn is introduced to the equivalent circuit of an FMPC, and 

the compressor dimensions that maximize the cavity gain are 

calculated. In Section IV, a 1.3GHz example design is 

presented and verified by 3D full-wave simulation. In Section 

V, the proposed FMPC system is developed and tested 

experimentally. Our conclusions are summarized in Section 

VI. 

II. DESIGN OF MATCHED H-PLANE WAVEGUIDE TURNS 

It is possible to create rectangular waveguide-turns by 

connecting H-plane T-junctions. In order to minimize 

(maximize) the reflection coefficient S11 (transmission 

coefficient S21) of the resulting two-port network, it is 

important to properly select the lengths of the T-junction arms. 

An efficient method is to calculate the scattering matrix of the 

turn by using the single T-junction equivalent circuit [16]. 

This approach is adequately accurate and much faster than 

full-wave simulation [9], [14]. 

Fig. 1 presents two H-plane T-junctions, connected at their 

auxiliary (bridge) arms, and short-circuited at one of their 

primary arms. The total bridge-arm length is equal to w and 

the shorted-arm length is equal to r (same for both sides). Both 

w and r parameters are normalized to the mode TE10 guided 

wavelength g. Fig. 2 presents the equivalent circuit of the 

above described T-junction turn. The core part of the T-

junction circuit, which is located inside the grey rectangles in 

Fig. 2, is considered to be lossless. On the contrary, the 

waveguide arms are represented as transmission lines with 

characteristic impedance Z0, attenuation factor  and 

propagation factor , i.e. with propagation constant  =  + j. 

According to Fig. 2 the reflection coefficient S11 is calculated 

as follows: 

    11 0 0AA AAS Z Z Z Z    , (1) 

with ZAA’ calculated from the equations: 
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Assuming that the input and the forward voltages of the T-

junction are inV  and 
inV  , respectively, the transmission 

coefficient S21 is calculated by following the voltage dividers 

along the equivalent circuit (Fig. 2). In particular: 
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The impedance matrix Z of the two-port network can be 

now calculated from the scattering matrix S as follows:  

    
1

   Z I S I S  (18) 

Based on equation (18), the combination of the T-junctions 

can be represented by the T-network of Fig. 3. The Za, Zb and 

Zc impedances are given by: 

 11 12a bZ Z Z Z    (19) 

 12cZ Z , (20) 

 
Fig. 1. H-plane T-junctions connected at their auxiliary arms in order to form 
a waveguide turn. The primary output arms of both T-junctions are shorted. 

  

 
Fig. 2. Equivalent circuit of the connected H-plane T-junctions of Fig. 1. 

 
Fig. 3. T-network representation of the equivalent circuit presented in Fig. 2. 
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where Z11 and Z12 are the terms of the first line of the 

impedance matrix [17]. 

It is straightforward to do a similar analysis for two E-plane 

T-junctions connected at their auxiliary arms. In such case it is 

more convenient to work with the admittance matrix, since the 

equivalent circuit is usually represented with admittances. 

However, E-plane turns are less preferable for high-power 

applications (low electrical strength) and thus this alternative 

design will not be discussed further. 

III. FMPC SYSTEM UTILIZING AN H-PLANE TURN 

Fig. 4 presents a FMPC, which uses an H-plane waveguide-

turn. The energy storage cavity consists of a primary and a 

secondary part with lengths L1 and L2, respectively. Of course 

the total equivalent cavity length, the one that is related to the 

duration of the compressed pulse, is expected to be slightly 

larger, accounting for the additional length of the T-junction 

turns. The leakage of the energy is controlled at the input of 

the cavity by an inductive iris with width wiris, whereas at the 

output of the cavity by a T-junction with shorted side-arm 

length rout (Fig. 4). 

The corresponding circuit/transmission-line model is shown 

in Fig. 5. In this circuit, the waveguide turn has been replaced 

by its equivalent T-network as it is discussed in Section II. 

Assuming that the waveguide length L2 is constant, it is 

possible to further simplify this circuit to the one presented in 

Fig. 6. Essentially, this circuit is identical to the one for the 

simple case of a straight-cavity MPC (SMPC) as it is 

presented in [9], [14]. In brief, [14] uses an iterative procedure 

to calculate the optimal values for the waveguide cavity 

length, the opening of the inductive iris and the length of the 

short circuit at the output port of the compressor. The same 

procedure can be followed here, provided that the load 

impedance of Eq. (2) in [14] is replaced by the corresponding 

load impedance LZ  calculated by Fig. 5. In particular: 
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where ZL is given by Eq. (2) in [14], i.e.: 
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and ZSH is the input impedance towards the shorted auxiliary 

arm of the turn and is given by Eq (3) in [14], i.e.: 
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and the impedance ZSC, which controls the leakage of the 

compressor  is given by: 

 0 tanh( )SC outZ Z r  , (25) 

similarly to Eq. (4) in [14]. 

The system of Eqs. (5) and (8) in [14] for the calculation of 

the optimal iris opening, cavity length and leakage-control 

short-circuit length, respectively, still holds. This is also true 

for the calculation of the cavity gain (Eq. (10) in [14]). The 

side cavity gain and the leakage have to be adapted in order to 

account for the additional part of the storage cavity 

(waveguide turn and second straight part). Based on the 

equivalent circuits in Fig. 5 and Fig. 6 the key features of the 

compression system are: 
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where β is the phase constant φTH and L are the angles of the 

reflection coefficients of the terminating impedances ZTH and 

 

Fig. 4. Folded Microwave Pulse Compressor using an H-plane turn. 

 
Fig. 5. Equivalent circuit of the folded compressor presented in Fig. 4. 

 

Fig. 6. Simplified folded cavity model as a transmission line terminated at 

both ends. LZ  is given by Eq. (21), whereas Zth is given by Eq. (1) in [14]. 



LZ  , respectively. Considering that the standing wave along 

the primary cavity is given by: 
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the main cavity gain and the output leakage are equal to: 
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where Vout is the voltage of the standing wave at the position 

of the output load, i.e. 
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Summarizing, we can calculate the optimal values of the 

key features of the FMPC by using equations (26) - (31). 

Despite that the methodology was presented for H-plane 

waveguide turns, any kind of turn can in principle be used, 

provided that it can be represented by a T-network such the 

one of Fig. 3.  

IV. 1.3 GHZ FMPC DESIGN EXAMPLE 

The equivalent circuit/transmission-line model is used in 

order to optimize an FMPC design using WR-650 waveguides 

and an H-plane turn. At 1.3 GHz the single T-Junction 

equivalent circuit has terms Xa/Z0 = -4.96, Xb/Z0 = 3.51, 

Xc/Z0 = -0.68 and Xd/Z0 = 2.09, which have been calculated 

from the graphical results in [16]. The waveguide attenuation 

factor is  = 0.0013 ± 0.005 Np/m, according to VNA 

measurements [18]. 

A. Optimization of the H-Plane waveguide turn 

Fig. 7 presents the scattering matrix parameters S11 and S12, 

calculated using Eqs. (1) and (9), respectively, for different 

combinations of the bridge-arm length w and the shorted-arm 

length r. For every r-value it is possible to find a w-value that 

ensures that the waveguide turn will be well matched. It is 

preferable to avoid, however, the region 0.15g < r < 0.30g, 

where the reflection coefficient strongly depends on r and 

eventually on fabrication tolerances. Contrary, the ranges 

0.0g < r < 0.15g and 0.30g < r < 0.5g are more appropriate 

and ensure that small fabrication inaccuracies of the (r, w) 

combination will not deteriorate significantly the performance 

of the turn. 

A similar discussion can be made for the appropriate ranges 

of the w-value. In practice, it is easier to control the r-value by 

 

Fig. 7. S-matrix parameters for the two-port network presented in Fig. 1. The 
calculations correspond to WR-650 T-junctions operating at 1.3 GHz.

 

Fig. 8. Reflection and transmission coefficients for H-plane waveguide turns 

with bridge arm lengths w = 0.31g (solid curves) and w = 0.12g (dashed 
curves). The black square corresponds to the dimensions relevant to the 

experimental verification of the FMPC design. 



using a movable short-circuit than to change the w-value by 

using waveguide spacers. For this reason, it is better to 

consider the length w of the bridge-arm as a design parameter 

and the short-circuit length r as a product of optimization. For 

the example under discussion, there are two w-value areas that 

are preferable, namely w ~ 0.12g and w ~ 0.31g. As shown 

in Fig. 7, both selections result to a reflection coefficient 

below -30 dB and a transmission coefficient above -0.1 dB in 

a r-value range wider than 0.05g, which corresponds to 

16 mm at 1.3 GHz. The performance of the turn is expected to 

be relatively insensitive to manufacturing errors in this range. 

Fig. 8 presents the scattering matrix parameters for both 

values of the two aforementioned bridge-arm lengths.  The 

broadband behavior of the component, which is more evident 

in this two dimensional representation, is very beneficial for 

the design of the waveguide turn and supports the choice of 

using the w-value as a design parameter as the short circuit 

length can be easier tuned. The case of w = 0.12g results to 

r = 0.368g (point A), which can be easily set with a movable 

short, especially considering the reduced sensitivity of the 

reflection coefficient. Similarly, the case of w = 0.31g results 

to r = 0.036g (point B). 

For the design that we develop and study experimentally, 

we select w = 0.310g and r = 0.542g. This choice is based on 

the dimensions of the T-junction that we have available at the 

laboratory and ensures that the minimum number of 

waveguide spacers is used. It should be noted that we have to 

select r = 0.542g (instead of 0.042g) because our of-the-self 

T-Junctions have arms longer than 0.042g and thus, we add 

half a guided wavelength. Despite that r = 0.542g is not the 

optimal one (point B), it provides adequately low reflection 

coefficient, i.e. lower than -40 dB, as it can be deducted (point 

C) from Fig. 8. 

B. Optimization of the FMPC dimensions 

Our goal is to design, integrate and experimentally verify an 

FMPC that utilizes the above designed waveguide turn 

(w = 0.310g, r = 0.542g) and has main and secondary cavity 

lengths approximately equal to L  2.0g. In order to use 

already available of-the-shelf waveguide components for the 

integration, we define a secondary cavity length L2 = 2.076g, 

whereas the main cavity length L1 is properly optimized by 

using the equivalent-circuit model in order to achieve the 

maximum possible cavity-gain.  

Fig. 9 presents the equivalent-circuit calculations for the 

main cavity length L1, the input iris reactance X (normalized to 

Z0), the main cavity gain G and the output power leakage Lout 

with respect to the short-circuit length rout of the output T-

junction (Fig. 4) that controls the leakage. According to Fig. 9, 

by selecting the leakage short-circuit length rout = 0.357g, iris 

opening wiris = 0.190a (where a is the broad side of the 

waveguide) and main-cavity length L1 = 2.352g, the leakage 

is – 40 dB and the corresponding cavity gain is G = 26 dB. For 

the same wiris and rout values, full-wave calculations with CST 

Studio Suite (Fig. 10) indicate an optimal main cavity length 

equal to L1,CST = 2.354g,  which corresponds to relative error 

0.08 %. Considering that in the full-wave simulation the 

standing wave magnitude has amplitude 5021 V/m and the 

excitations signal has amplitude 278 V/m, the CST calculated 

gain is GCST = 25.1 dB. The full-wave calculated gain is in 

good agreement with the equivalent circuit, considering that 

the later does not take into account higher-order phenomena 

and losses for the T-junction’s core part. The simplification 

regarding the losses is the main reason for the above discussed 

gain overestimation. Indeed, by neglecting the conductive 

losses of the T-junction center part, the full-wave simulation 

gives gain G’CST = 25.9 dB, which is essentially identical with 

the circuit model estimation.  

+ 
Fig. 9. Main cavity length L1, iris reactance X/Z0, main cavity gain G and 

compressor leakage Lout with respect to the output short-circuit length rout/g.  

 

Fig. 10. Full wave simulation of the electric field magnitude |E| for the case 
of the optimal design of the H-plane waveguide turn. The amplitude of the 

first maximum close to the iris is 5021 V/m and corresponds to gain 25.1dB, 

for excitation signal with amplitude 278 V/m. 



It should be noted that the total calculation time for Fig. 9, 

which includes at least 5000 (r, L, X) triplets, is less than 1s 

(on an Intel i5 laptop computer), whereas for a single triplet 

the 3D full-wave calculation takes at least 1 min, even when 

symmetries are taken into account in order to reduce the mesh 

size. In addition, due to the very high quality-factor that the 

FMPC has, it is at least cumbersome to find the optimal triplet 

(rout, wiris, L1) without having a relatively accurate initial guess, 

as the one that the equivalent circuit provides.  

V. EXPERIMENTAL VERIFICATION OF THE 1.3 GHZ FMPC  

Fig. 11 presents the laboratory test-bench that is used for 

the experimental verification of the proposed 1.3 GHz FMPC 

design. The dimensions of the depicted waveguide 

components are wiris= 33 mm (0.2a), L1 = 753.7 mm (2.339g), 

r = 174.5 mm (0.554g), w = 99.8 mm (0.310g), L2 = 669 mm 

(2.076g) and rout = 115 mm (0.357g). Almost all the 

dimensions of the experimental components are practically 

identical with the estimated ones by the circuit model and the 

full-wave calculations. The small deviation of the iris opening, 

which is slightly wider, and the length L1, which is slightly 

shorter, could be addressed to the relatively loose connection 

of the iris with the rest of the waveguide components. In 

particular, the iris consists of two independent sliding metallic 

plates, a choice that simplifies and accelerates the adjustment 

of the iris’ opening dimensions. However, such a construction 

does not allow to use all the screws on the waveguide flange, 

is prone to misalignments of the iris’ edges and does not 

ensure a perfectly symmetric iris opening, which in turn make 

the equivalent-circuit model as well as the 3D simulation of 

the iris less accurate. This is reflected in the experiment on the 

main cavity length L1, since this is the last component to be 

tuned in order to ensure a strong resonance. 

The auxiliary equipment and the different configurations 

that are used for the measurements are described in detail in 

[18], where the performance of a SMPC system is optimized. 

For the sake of brevity, herein, we present briefly the 

experimental topology and the measurement procedure in 

order to focus on the achieved performance. As depicted in 

Fig. 11, the FPMC cavity is implemented between the iris and 

the leakage control T-junction. Measurements are taken with 

the use of two B-dot sensors: one placed at a distance of λg/4 

from the iris in order to measure the standing wave maximum 

and thus the cavity gain and the other after the leakage control 

T-junction in order to measure the leakage during cavity 

charging or the output pulse during the cavity discharging. 

Low-power measurements are performed with a 4 port 

24 GHz Vector-Network-Analyzer (VNA). VNA Port 1 is 

connected to the coaxial to waveguide converter, whereas port 

3 and 4 to the two B-dot sensors (similarly to Fig. 2 in [18]). 

High-power measurements are performed using a Travelling-

Wave-Tube Amplifier (TWTA) with a nominal output of 1 

kW and a 4 port 4 GHz oscilloscope (similarly to Fig. 6 in 

[18]). Using the 4 ports of the oscilloscope we monitor the 

cavity standing-wave and the leakage/output-pulse through the 

two B-dot sensors, while the input and reflected signals are 

monitored with the use of a directional coupler connected at 

the coaxial-to-waveguide adapter. The statistics function of 

the oscilloscope is used to monitor the variations of the cavity 

standing wave as well as of the leakage/output pulse level by 

making subsequent discharges of the cavity. 

Before assembling the complete FMPC system, the H-plane 

waveguide-turn design is verified by VNA measurements. The 

VNA is calibrated properly in order to account for the coaxial-

to-waveguide fixtures. As shown in Fig. 12, the measured 

reflection coefficient S11 is in very good agreement both with 

the equivalent-circuit calculations and the 3D full-wave 

simulation. The minimum of the circuit-based results appears 

roughly 1 MHz higher, since, as it was mentioned in Section 

II, the used r-value in the experiment is slightly smaller than 

the optimal one. 

Fig. 13 presents VNA measurements for the input reflection 

coefficient ||, the leakage Lout and the cavity gain G with 

respect to the frequency. In this configuration, we assess the 

performance of the FMPC just in cavity-charging conditions, 

i.e. the plasma switch has atmospheric pressure and it is not 

activated. At 1.3 GHz resonance, we measure ||VNA = -24 dB, 

LVNA = -35.6 dB and GVNA = 24 dB. Considering the number 

of waveguide spacers that we use and the small differences of 

the as-built to the as-designed dimensions, the experimentally 

measured cavity gain is in very good agreement with the 

 

Fig. 11. Experimental setup for the verification of the design with the Vector 
Network Analyzer. The dimensions of the FMPC are wiris = 33.0 mm, 

L1 = 753.7 mm, rturn = 174.5 mm, wturn = 99.8 mm, L2 = 669.0 mm. 

 
Fig. 12. Reflection coefficient S11 of the WR650 H-plane waveguide turn that 

is used for the experimental verification of the developed FMPC system. 

 



design, especially when the losses of the core part of the T-

junctions are considered in the modeling (GCST = 25.1 dB).  

The measurement of the extraction gain is a more complex 

procedure and depends strongly on the design and operational 

parameters of the plasma switch [18], i.e. on the geometry of 

the gas tube, as well as on the gas type, flow and pressure. A 

detailed study on the optimization of the extraction 

performance of the FMPC is considered to be out of the scope 

of this work. Thus, in order to assess the extraction gain of the 

developed system and confirm the capability to create longer 

pulses with a small form-factor folded cavity, we follow the 

guidelines proposed in [18], where a SMPC system is 

optimized in terms of the output-pulse power and the pulse 

repetition frequency (PRF). In particular, we use a Teflon 

made plasma-switch with diameter 10 mm filled with natural 

air, a top electrode with transverse gas flow, gas pressure 

1 Torr and flowrate 120 sccm. Fig. 14 presents the statistical 

analysis of multiple cavity charging/discharging events that 

are detected by the oscilloscope. The PRF is set to 150 Hz. 

According to the B-dot measurements, the standing wave in 

the cavity has average amplitude avg

cavV  = 2992 V and peak 

amplitude max

cavV  = 3379 V. The compressed pulse has average 

amplitude avg

outV = 1202 V and peak amplitude max

outV = 1660 V. 

The FMPC system is driven by a 1 kW TWTA. Considering 

that the input voltage is avg

inV = 223 V, the cavity gain during 

the charging is on the average avg

cavG  = 22.6 dB and peaks out at 

max

cavG  = 23.6 dB. Note that despite that the GDT properties 

were not carefully optimized, the maximum gain is essentially 

the one expected by the VNA measurements (GVNA = 24 dB). 

Similarly, the extraction gain is on the average avg

outG  = 14.6 dB 

and peaks at max

outG  = 17.4 dB. Under ideal switching 

conditions the extraction gain differs from the cavity gain by 

6 dB. In our experiments, the difference between the 

maximum and the average cavity and extraction gain is 6.2 dB 

and 8 dB, respectively. The variation of the so called 

extraction loss in the range of 0.2 dB - 2 dB coincides with the 

typical performance of a straight MPC system [12]. In this 

sense, this is an indirect confirmation that, when properly 

designed, the folding of the cavity does not deteriorate the 

MPC performance. 

Fig. 15 presents a pulse with amplitude (during the flattop) 

at least equal to the average one, i.e. higher than 1202 V. The 

measured pulse duration is approximately 21 ns. Note that the 

total waveguide length (see Fig. 10) that forms the cavity is 

roughly Ltotal = (L1 + L2 + w + 2·r)·g + 2.5·a = 2284 mm. The 

last part of the summation, i.e. 2.5·a, corresponds to the 

contribution of the three T-junctions that are used. Note that 

the T-junction that controls the leakage of the compressor has 

a minimum approximately in the middle of the side arm [14], 

thus the cavity border on the output side is considered to be 

the center of the T-junction. This total length corresponds 

roughly to an output pulse duration out = 2·Ltotal/vg  21 ns, 

where vg = 2.146·108 m/s is the group velocity of the guided 

wave. In order to achieve a similar pulse duration with an 

SMPC we would need a main cavity with physical length 

LSMPC  7.209·λg + 0.5·a = 2405 mm, according to equivalent 

circuit calculations [9]. The estimated SMPC gain is 

 
Fig. 13. VNA measurements for the matching ||, the leakage Lout and the 

gain G of the designed FMPC cavity. At 1.300 GHz we achieve ||VNA = -

24 dB, LVNA = -35.6 dB and GVNA = 24 dB. 

 

 

Fig. 14. Oscilloscope screenshot for the evaluation of the charging and 

compression performance (statistics representation). 

 
Fig. 15. Oscilloscope recording of an output pulse with duration 

approximately 21 ns and amplitude 1200 V. 



GSMPC = 25 dB, which is almost the same with the one 

(GFMPC = 26 dB) of the FMPC under study. The 1dB 

difference can be addressed to the more accurate losses 

representation of the SMPC model, since fewer T-junctions 

are involved. For the tested FMPC, the longer physical 

dimension is the secondary cavity side, which has a total 

length equal to Lmax = (L2 + r)·λg + 1.5·a = 1091 mm. It is 

evident that the performance of the FMPC is equivalent to the 

SMPC one, while the maximum length of the compressor has 

been reduced by a factor of two. 

VI. CONCLUSION 

An equivalent-circuit/transmission-line model was used for 

the design of a microwave pulse compressor that uses 

waveguide-turns in order to reduce the maximum (length) 

dimension of the resonant cavity. Although the mathematical 

formulation presented refers to H-plane turns made by 

combining two T-junctions, the approach is universal and can 

be easily modified to address any number and type of 

waveguide components that have a proper equivalent circuit. It 

is important to note that by carefully designing the turns, a 

broadband behavior can be achieved making the compressor 

less insensitive to the manufacturing tolerances. 

As an example, an H-plane FMPC using a waveguide turn 

made of T-Junctions was designed and experimentally tested. 

Full-wave simulations and experimental measurements 

confirm that the circuit-based calculations are accurate and 

fast. The achieved performance of the FMPC is similar to the 

one of an SMPC while its physical length is two times shorter. 
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